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ABSTRACT Stroke after cardiac surgery remains a devastating complication and its treatment options are
limited. Systemic fibrinolysis is a relative contraindication, because it raises the risk of systemic hemorrhage.
Endovascular therapy, mechanical thrombectomy, and intra-arterial fibrinolysis have emerged as safer
options. We present three patients who developed strokes following cardiac surgery who underwent
successful mechanical thrombectomy and review the literature on this subject. doi: 10.1111/jocs.12776
(J Card Surg 2016;31:517–520)
Stroke following cardiac surgery has a reported
incidence of 1.7% to 2.5% following isolated coronary
surgery, 1.8% to 3.6% following single valve replace-
ment, 4.4% following combined coronary and valvular
surgery, 6.7% to 7.4% following multivalve surgery,
and 1% following congenital surgery.1–3 Treatment
options are limited. Systemic fibrinolysis is contra-
indicated due to recent major surgery and it has
increased bleeding risk. Alternatives are mechanical
thrombectomy and intra-arterial fibrinolysis.
We report three cases of mechanical thrombectomy
in patients with an acute ischemic stroke after cardiac
surgery and review the literature on this technique.
PATIENT PROFILES
In our institution, stroke following cardiac surgeryhas a
2.1% incidence. During a two-year period there were 40
patients who developed a postoperative stroke of which
three patients underwent mechanical thrombectomy.
The consent to publish this report was obtained from
our institution’s ethics commission.
Patient 1
A 72-year-old female with a history of hypertension
and dyslipidemia underwent off-pump double coronary
artery bypass grafting (CABG), with a left internal
mammary artery to anterior descending artery and right
internal mammary artery to the first obtuse marginal
artery. There was no aortic manipulation. On post-
operative day 1 (D1), after left atrium catheter removal,
the patient developed right arm hemiparesis, dysar-
thria, right homonymous hemianopsia, and right
cutaneous plantar reflex in extension.
The cranial computed tomography scan (CT) showed
a left cortical–subcortical parietal and posterior tempo-
ral hypodensity, which were associated with an
ischemic acute vascular injury in the left posterior
cerebral artery (PCA) territory. The CT angiography
revealed a filling defect on left PCA from the P1
segment (Fig. 1).
Angiography confirmed the left PCA occlusion from
its proximal segment (Fig. 2A). Three hours after the
onset of symptoms, mechanical thrombectomy using
the TREVOTM device (StreykerTM, Kalamazoo,MI, USA)
was performed, with removal of an intraluminal
thrombus and complete recanalization of the left PCA
(Fig. 2B).
At discharge (D10), the patient recovered from most
of her symptoms, with residual paresis of the right
hand. The patient was medicated with acetylsalicylic
acid (150mg in day) plus clopidogrel (75mg in day) for
a year and only acetylsalicylic acid (150mg in day)
thereafter.
Patient 2
A 20-year-old female with severe pulmonary hyper-
tension, who had undergone a left Blalock–Taussig
shunt surgery at two years of age, underwent a right
Blalock–Taussig shunt and atrial septostomy. On post-
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operative day 21 (D21), she was readmitted with a
diagnosis of mitral valve endocarditis with a large
sessile vegetation (13 8,6mm). On D24, she devel-
oped sudden left hemihypoesthesia, followed by left
hemiparesis and dysarthria, which resolved sponta-
neously after some minutes. The CT showed no
lesion; however, CT angiography demonstrated a
nonocclusive thrombus at the right middle cerebral
artery (MCA) bifurcation, in transition M1/M2 seg-
ments (Fig. 3).
Angiography confirmed the sub-total occlusion at the
MCA bifurcation (Fig. 4A). Four hours after the onset of
symptoms, mechanical thrombectomy was performed
using the SOLITAIRETM device (manufactured by
CovidienTM, Minneapolis, MN, USA), with removal of
an intraluminal thrombus with full recanalization (TICI 3)
(Fig. 4B). The patient was anticoagulated with low
molecular weight heparin for three days and after that
shewasmedicatedonlywith acetylsalicylic acid (150mg
in day). The full antibiotic regimen for endocarditis was
concluded. At discharged she demonstrated complete
neurological recovery.
Patient 3
Patient 3 was a 42-year-old female with a history of
hypertension and hypothyroidism. She underwent a
supracoronary aorta interposition graft for an ascending
aortic aneurysm. On postoperative day 5 (D5) she
suddenly developed mental status changes, anosog-
nosia, right-sided head deviation, left homonymous
hemianopsia, left central facial paresis, dysarthria, left
hemiplegia, and left hemihypoesthesia. The CT showed
early signs of ischemia in the territory of the right MCA.
Figure 2. (A) Cerebral angiogram before thrombectomy: left posterior cerebral artery occlusion. (B) Cerebral angiogram after
thrombectomy: total recanalization of left posterior cerebral artery.
Figure 3. Cranial CT angiography: filling defect on the right
middle cerebral artery bifurcation (white arrow).
Figure 1. Cranial CT angiography: filling defect on P1 segment
of left posterior cerebral artery (white arrow).
518 MADEIRA, ET AL. J CARD SURG
MECHANICAL THROMBECTOMY FOR STROKE 2016;31:517–520
The CT angiography revealed occlusion of the proximal
M1 segment of the right MCA (Fig. 5).
Angiography confirmed the occlusion of the M1
segment of the right MCA (Fig. 6A). Three and an half
hours after the onset of symptoms, mechanical
thrombectomy was performed with the TREVOTM
device with complete removal of an intraluminal
thrombus and full recanalization of the MCA circulation
(TICI 3) (Fig. 6B).
The patient recovered from her neurological defects
while maintaining a slight left hemiparesis at discharge.
The patient was anticoagulated with low molecular
weight heparin during five days and after that with
dabigatran (110mg twice a day) for atrial fibrillation.
DISCUSSION
Despite improvements in ischemic stroke prevention
measures, stroke after cardiac surgery has an incidence
of 4% to 6%3 with high morbidity and mortality.
One retrospective study revealed that mortality rates
one year after surgery in patients with stroke was
44%, compared to 9% on patients without stroke.1
Given the contraindication to systemic fibrinolysis
because of the high risk of hemorrhage, currently
available alternative techniques are intra-arterial fibrino-
lysis and mechanical thrombectomy. An important
factor of mechanical thrombectomy is timing as it
should be performed in the first six hours after the onset
of symptoms.4
In the described cases, stroke occurred after
extubation and recovery from sedation, so it was
possible to identify the onset of symptoms, transfer
the patient to an experienced center, and perform the
specific procedure.
In the first two cases stroke etiology was probably
embolic with total occlusion of a major intracranial
artery. It was observed that in case 1 stroke occurred
after catheter removal from the left atrium whereas in
case 2 embolization was probably due to mitral valve
vegetation.
CT and CT angiography demonstrated parenchymal
lesions and the site of vessel occlusion. Cerebral
angiographies were done minutes after the CT scans,
and confirmed the specific cerebral vessel lesion.
In these cases immediatemechanical thrombectomy
was an asset in acute stroke therapy. In the three
patients, the thrombus was completely removed, with
full recanalization of the vessel using TREVOTM devices
in two and SOLITAIRETM device in one patient. These
two devices are both retrieval stents that are deployed
within the thrombus, incorporating it and then re-
moved.5 There are two other devices available: the
Merci Retrievel SystemTM (University of California, Los
Angeles, CA, USA) that uses a memory shaped nitinol
wire that is advanced in the thrombus to engage and
remove it, and the aspiration devices that are designed
to aspirate thrombus from larger vessels.5 Clinical trials
support the superiority of retrieval stents compared to
Figure 4. (A) Cerebral angiogram before thrombectomy: partial occlusion of the right middle cerebral artery. (B) Cerebral angiogram
after thrombectomy: full recanalization of the right middle cerebral artery.
Figure 5. Cranial CT angiography: filling defect on the M1
segment of right middle cerebral artery (white arrow).
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MerciTM devices.5 A meta-analysis reported the effi-
cacy and safety of mechanical thrombectomy in
ischemic stroke.6 Mechanical thrombolysis had the
highest recanalization rate 83.6% followed by intra-
arterial fibrinolysis with 63.3% and then intravenous
fibrinolysis with 42.6%.6 The 90-day good neurological
outcome rates (Modified Rankin Scale 0 to 2) for
SOLITAIRETM and TREVOTM devices were 51% and
47%, respectively, with 90 day mortality of 14% and
31%, respectively.7 The most frequent complications
of this procedure are symptomatic intracranial hemor-
rhage, embolism to new territories, dissection, vaso-
spasm, stent dislocation, or occlusion with reported
cumulative rates of 11%.4
Mechanical thrombectomy is recommended as first
line indication in large vessel occlusion if systemic
thrombolysis is contraindicated. Mechanical thrombec-
tomy should be performed at an experienced center
and the decision to undertake the procedure should be
made by a multidisciplinary team. The procedure may
be contraindicated if there are signs of a large infarct.
Although the time from the stroke to exclude patients
from undergoing this technique has not been firmly
established, the benefits are significantly reduced
when reperfusion is undertaken after six hours.4
There are some studies that report the association of
mechanical thrombectomy with intra-arterial fibrinoly-
sis, but the major trials are made with mechanical
thrombectomy alone. In mechanical thrombectomy
with retrievable stents, antiplatelet or anticoagulant
agents are not mandatory.5 For secondary prevention,
antiplatelet agents are recommended and anticoagula-
tion should be used in patients with cardioembolic
stroke.8
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Figure 6. (A) Cerebral angiogram before thrombectomy: occlusion of the right M1 segment of middle cerebral artery. (B) Cerebral
angiogram after thrombectomy: full recanalization of the right middle cerebral artery.
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